Fluctuating and uncertain demand is a problem faced by manufacturing firms. The problem can be mitigated by the availability of inventory systems. This inventory serves to ensure the availability of appropriate resources in the right quantity and at the right time, so as to minimize the costs incurred. PT. Transplants Indonesia is a company engaged in the business of chrysanthemum flower in Indonesia. PT. Transplants Indonesia is a subsidiary of Okinawa Flower Agricultural Cooperative Association (OKF) in Okinawa, Japan. The purpose of this company establishment is to meet the demand of farmers who are members of the OKF. In the case of backorder, on Q method with probabilistic request the size of the lottery (Q) is always fixed for every time the order is made and the order is made if the amount of inventory system has reached a certain level (r) called the reorder point. In method P with probabilistic order requests made according to a fixed interval of time (T) and the ordering does not exceed the maximum inventory limit (R). Total Inventory cost incurred by the company using the method used by the company amounted to Rp.74.995.360,84. The inventory model using the Q method generates a total inventory cost of Rp.70.253.291,46. Meanwhile, inventory model using P method resulted in total inventory cost of Rp.71.529.327,17. So economically, the selected inventory model is the inventory model with the Q method which has a lower total inventory cost value than using the P method.
INTRODUCTION A. Background
The existence of inventory system in business activity can not be avoided. One of the main causes is that these items can not be obtained instantly, but it takes a grace period to get them. The grace period starts from order time, produce time, delivery time, and processing time until ready for use by the wearer. The time interval between the time of booking is made until the item is ready to be used is called the time of the offensive [1] . The inventory system also acts as a control that controls the level of inventory and determines the level of inventory to be observed, the time for inventory to be provided, and the size of the order to be made. This inventory serves to ensure the availability of appropriate resources, in the right quantity, and at the right time so as to minimize the costs incurred.
PT. Transplants Indonesia (PT.TI) is a company engaged in the business of chrysanthemum flower in Indonesia. PT. Transplants Indonesia is a subsidiary of the Okinawa Flower Agricultural Cooperative Association (OKF) in Okinawa, Japan. The purpose of this company establishment is to meet the demand of farmers who are members of the OKF.
The difficulty of predicting the number of requests requested by OKF in Japan, making PT Transplants Indonesia always do the inventory to remain able to meet the demand if at any time OKF ask for export with a large amount. As a manufacturing company in agriculture, one of the most important managerial functions is to pay attention to the problem of inventory control as it sees a very volatile demand trend. If the company is spending too much on inventory, this will cause excessive storage costs. Also, if the company does not have sufficient inventory, it will result in the expense of raw material shortages.
B. Research Objectives and Benefits
Knowing the total cost of inventory using Q and P methods and proposing inventories of materials that result in a minimum total inventory cost.
Benefits that can be obtained from the application of this research result is to give inputs as a material improvement company in improving the quality of the company especially in terms of controlling the amount of supplies of raw materials (seeds) as well as avoiding the risk of excess or lack of raw materials when needed, Also expected to produce total inventory costs the minimum.
C. Inventory system
In business activities as encountered in manufacturing systems, the inventory is always present in various forms of raw materials as inputs for production process, supplies to assist in the implementation of production process, spare parts to replace components which are damaged, work in process, and finished goods ready to be directly marketed to consumers [1] . As for who presents inventory of goods is as a current assets which includes goods that belong to the company with a purpose to be sold in a period of normal business or inventory of goods still in the work of a production process and raw material inventory that also await its use in in a production process [2] . As for the opinion that the stock of goods in general is a term of the inventory of goods used to indicate the goods that have to be resold or also used to be able to produce goods to be sold [3] .
Supply planning research has been carried out using the method Q [4] [10] , using the Wagner-Within Algorithm method [11] , using the Periodic Order Quantity (POQ) method [12] , using the EOQ method [13] . This study aims to calculate the total cost of inventory.
In this research using the P method and Q method, so that it can compare which method will produce the minimum total cost.
D. Probabilistic Supplies Model Q
As with the simplest probabilistic model, the inventory policy problem to be solved by the probabilistic inventory model Q (Model Q) is related to the determination of the size of the operating stock and its safety stock [1] . As with Q model, the inventory policy problem to be solved by model P is related to determining the amount of operating stock to be provided and the safety reserve. In method P, the time interval between constant ordering and order lot size changes. Statistically probabilistic phenomenon is a predictable phenomenon of population parameters, both expectations, variance, and distribution patterns are likely.
E. Classification ABC
In focusing management's attention on determining the most important types of goods, it can be done with ABC Analysis which is the classification technique of determining the most important type of goods in multi-system inventory system. In the ABC approach, it is often found that about 20% of stored items have about 80% of the total annual money value (demand x price). 80% of the items counted for only 20% of the total value of money. Inventory policy in the ABC classification system is divided into three categories, namely category A, category B, and category C [1] .
F. Distribution Testing Distribution test was done by using Chi-square test to know the demand data of chrysanthemum seedlings normally distributed or not. Because the inventory calculation by using Q probabilistic method required data that is normally distributed.
II. MATH
A. Problem Formulation Knowing total inventory costs using Q and P methods. Designing a proposed supply of raw materials with minimum total inventory cost.
B. Calculation Data
As for some data used for the calculation of raw material inventory on data processing, including:
1. Demand data and price of chrysanthemum seedlings requested from the company that is during the last 12 periods, from April 2016 until March 2017 along with the price of seeds per pcs.
2. Data the origin area of suppliers and lead time, Lead Time is the time interval between the time of order is made until the goods are ready for use [1] . The origin area Supplier only comes from Okinawa city, Japan for all varieties of chrysanthemum seedlings.
3. Order cost, the cost incurred to order chrysanthemum seeds to the suppliers. Fees that include the cost of messages include:
• Internet cost, which are used for email facilities.
• Administrative costs, which include fees for import permits and coordination fees to the parties involved in the booking process.
• Cost of inspection of raw materials, including costs incurred by the company to check the condition of newly received chrysanthemum seedlings from suppliers.
• Transportation costs, including airport pick-up charge and unloading.
4. Holding cost, the cost to be spent for the process of storage of raw materials. As for the included storage costs include:
• Cost of cold storage to store chrysanthemum seed stock and electricity supply • Interest on embedded capital, This cost is the cost incurred due to an embedded capital to store raw materials that can actually be invested in other sectors to generate profits.
• Cost of raw material damage, This cost is the cost incurred for broken chrysanthemum seedlings.
5. The cost of shortage of inventory, the cost of deficiency is the cost to be incurred when there is a shortage of inventory at the time required for the production process. So the company must order chrysanthemum seedlings suddenly. And usually the cost incurred for this shortage of inventory will be greater than the usual booking fee.
C. Data processing
In data processing, raw material priority is made, demand distribution test, and calculation with Method Q backorder model with demand based on probability (probabilistic).
Priority Raw Material (Chrysanthemum Flower)
In managing various types of goods need to be sorted according to the level of importance. In the prioritization of raw materials (chrysanthemum seedlings) aims to determine the priority of handling the material inventory for the purposes of control of various types of inventory, so that the company will know the inventory of material that is considered the most important.
Calculation steps ABC method [1] , namely: 1. Calculate the amount of absorption of funds for each type of goods per year (Mi), ie by multiplying the amount of usage or demand of each type of goods per year (Di) with the unit price of goods (pi), mathematically can be expressed as in equation 1 as follows:
(1) 2. Calculate the total amount of funds absorbed for all types of goods with equation 2 as follows:
(2) 3. Calculates the percentage of absorption of funds for each type of goods (Pi) with equation 3 as follows:
4. Sort percentage of fund absorption according to the order of the size of the presentation of fund absorption, starting from the percentage of the largest absorption of funds to the smallest. 5. Calculate the cumulative value of the absorption percentage of funds in the order obtained in step 4.
Testing of Raw Material Demand Distribution (Chrysanthemum Flower) Distribution testing is necessary. A benevolence test
can be used to determine whether a population has a particular theoretical distribution. Distribution testing aims to determine the pattern of product demand because the distribution of demand over the future is probabilistic. And in the application of inventory model Q and inventory model P required normal distributed data. So the normal distribution test is required. The test is performed using Chi-square test of goodness of fit test which is the test of distribution conformity to determine whether the distribution is in accordance with certain hypotheses. This test is based on the good fit between the expected frequencies obtained for observations in the observed samples with the expected frequencies obtained from the hypothesized distributions. Chi-square testing procedure is as follows [4] :
1) Determine the initial hypothesis (Ho) and the final hypothesis (H1). a. Hypothesis Ho = raw material demand data is normally distributed b. Hypothesis H1 = raw material demand data is not normally distributed 2) Determining the level of significance. The level of significance (α) is set at 0.05 or 5% 3) Determining the critical area, The degrees of freedom can be calculated using the following Equation 4: 
where n is the amount of data observed. While the class width (L) can be determined using the following Equation 6 :
The value of R can be determined using Eq. 7 below: R = x largest -x smallest (7) Where: x = data b. Specifies the observation frequency (Oi) for each interval class. c. Calculate the average value using the following equation 8:
.
n i X  =  (8) d. Calculate the standard deviation by using Equation 9 below: 
.   -kelas bawah batas 2 = Z (11) f. Specifies an opportunity value for the upper and lower limits of the normal table. g. Determine the value of P (Z) using the following Equation 12 : 
3. Calculation of Seeds Inventory Using Q Method, in this research, inventory planning method used is Q method with probabilistic demand and backorder case.
1) Calculation Process Data
The calculation process is done by first listing each data required for each raw material, namely: a. 
2) Calculation Method Q After all data collection is included, the process of calculating raw material inventory using Q method can be done by using several iterations until optimal iteration is obtained [5] . a. Iteration 1 Calculation on iteration 1 consists of 3 stages, namely calculating the size of the initial order, the occurrence of shortage of inventory, and the number of deficiencies per cycle.
• Initial booking size The size of the initial order (Order Quantity) on iteration 1 is calculated by using the formula to compute a deterministic Q like Eq. 19 below: 
Thereafter, a value of 1 -H (r), which will result in a Z value to be matched with the Normal 
After stage 3 is completed, the inventory count is passed to iteration 2 to obtain the optimal Q and r.
b. Iteration 2
• Initial booking size The initial order size (Order Quantity) in iteration 2 is calculated by using the formula to compute a probabilistic Q like Eq. 22 below:
Where the value of (r)) is obtained from the value obtained at stage 3 in the previous iteration. The next calculation stage is the same as iteration 1, where the calculation of each iteration will continue if the value of reorder point (r) obtained on iteration 1 decreases at iteration 2, then the r value obtained in iteration 2 decreases at iteration 3, and so on . The termination criterion of the iteration calculation will be achieved when the r value obtained is equal to the value of r obtained in the previous iteration. Thus obtained the value of Q and r optimal (Q * and r *). After that, the calculation of the amount of safety stock (safety stock) using the following 
Total Cost Inventory Calculation Method Q
Having obtained the value of Q *, r *, and Ss then proceed with the calculation of total inventory costs obtained from the sum of the cost of ordering, storage costs, as well as the cost of shortage of inventory. 1) Booking fee The ordering cost per year (Ordering cost) is obtained using the following Equation 24:
(24) (26) 
Calculation of Seed Inventory Using Method P
In this research, inventory planning method used is P method with probabilistic demand and backorder case.
1) Data calculation process
The calculation process is done by first listing each data required for each raw material, namely: a. The origin of the supplier b. Lead time (L) c. Goods Price (p) d. Message Fee (A) e. Charge (h) The cost of saving is obtained by multiplying the percentage of the shelf cost to the raw material price, so that Equation 28 is obtained as follows:
The cost of inventory shortage is obtained by multiplying the percentage of the shortage of inventory to the price of the raw materials, so as to obtain Equation 29 as follows: 
e. Calculating total cost (Ot) Calculating the total cost can be calculated by equation 37 as follows: (37) To determine the value of T * and R * can be searched by means of iteration. As in the Q model the search for solutions T * and R * will also use the Hadley-Within method in the following way: Repeat the probabilistic step of calculating the shortfall by changing T as in equation 38 as follows:
(38) With the following provisions:
• If the new total cost calculation is greater than the total initial onkos, the iteration of the T addition is stopped. Then try with a reduction iteration as in equation 39 as follows:
Until a value of T * = T is found that gives a minimum total cost • If the new total cost is less than the initial total cost, iteration of the addition of T continues and only stops if the new total cost is greater than the total cost calculated previously. The price of T which gives the smallest total cost is the optimal time interval T *.
Calculation of Total Cost of Inventory Method P
The total inventory cost calculation is derived from the sum of procurement cost (Op), storage cost (Os), and inventory shortage (Ok) cost.
Procurement cost (Op)
The procurement cost per year can be expressed in equation 40 as follows:
(40) Where f = frequency of orders per year If every time the order is made by time interval T, then the frequency of ordering per year as in equation 41 as follows:
So the procurement cost per year can be expressed in equation 42 as follows:
Storage cost (Os)
The storage cost can be obtained by using equation 43 as follows:
Inventory shortage costs (Ok)
The cost of inventory shortage can be obtained using equation 44 as follows:
Total inventory cost (Ot)
Total inventory cost can be obtained by using equation 45 as follows:
The following describes the notations used in inventory calculations, namely: Mi = Junlah the absorption of funds of each variety Di = Number of requests pi = unit price of goods Q = order quantity size,  = raw material requirements for the planning period, A = the cost of each time a message,  = inventory shortage costs, (r) = number of deficiencies per cycle, IC = cost per unit save, H(x) = probability of occurrence of shortage of inventory,  = the function of the opportunity distribution of raw material needs, L = average raw material requirement during lead time, L = standard deviation during lead time, and r = reorder point. [10] The inventory model or inventory plan using Q method obtains optimal order size (Q *), optimal reordering point (r *), and safety stock (Ss) by doing calculation iteration for all varieties of chrysanthemum seedlings in PT Transplants Indonesia as following: Source : Data processing
III. RESEARCH RESULT A. Data Collection

IV. DISCUSSION
When compared to Total Inventory Costs incurred by a company with the previous method, the inventory system using Q and P methods has a lower total inventory cost. Total inventory cost incurred by the company amounted to Rp.74,995,360.84, total inventory cost using Q method amounted to Rp.70.253.291, 46 , and total inventory cost using P method amounting to Rp.71.529.327, 17. In comparison result there are 13 varieties of chrysanthemum seedlings that better use inventory model with method of Q, while better use inventory model by using method of P only amounted to 3 varieties only. Thus, the proposed inventory control method of PT Transplants Indonesia is the inventory model with the Q method. In Q method, the fixed quantity is the order quantity, whereas in P, the fixed period is the time interval between the orders (order period) . So on the P method, if the demand is relatively higher then it will cause the size of the order to be large as well. While in Q method, the length of the order cycle is uncertain from one order to the next order, it depends on the level of demand that occurs in the cycle. If the level of demand is high, then the reorder point will be more quickly achieved and the ordering cycle will become shorter.
For probabilistic requests (based on probability), the P method must have safeguards against supply outages for the grace period plus advanced booking cycles, but Q methods require safety only during the grace period when additional bookings can be placed at any time and can be received as soon as possible. So there is a great need for safety stock in the P method rather than in Q method.
V. CONCLUSION
The inventory model using Q method by obtaining optimal order size (Q *) and optimal reorder point (r *) for all varieties of chrysanthemum seedlings at PT Transplants Indonesia resulted in total inventory cost of Rp.70.253.291, 46 . The inventory model using the P method by obtaining the optimal optimization period (T *) and the optimal maximum inventory (R *) for all varieties of chrysanthemum seedlings at PT Transplants Indonesia resulted in total inventory cost of Rp.71.529.327, 17 . This means that using the Q method can produce cost savings of 6.32% of the total inventory costs incurred by the company, and by the P method it can generate savings of 4.62% of the total cost of inventory spent by the company.
In addition to the total inventory cost minimization, Q method is suitable for high raw material requirement and high fluctuation also, because in this condition the stock position is required continuously and accurately. This method allows the inventory system to react quickly in the event of fluctuations in the use of raw materials. So the inventory system using Q method is highly recommended in PT Transplants Indonesia.
